Bilirubin derived from heme degradation suppresses MHC class II expression in endothelial cells.
The enzymatic action of heme oxygenase (HO) is mediated by the cleavage of heme into carbon monoxide, ferrous iron, and biliverdin/bilirubin. Here, we show that induction of HO-1 expression, an inducible form of HO, down-regulates IFN-gamma-induced MHC class II expression in endothelial cells. Among three catalytic products of HO, bilirubin, but not carbon monoxide or ferrous iron, mediated the suppressive effects of HO through the reduction of mRNA levels of Stat-1-dependent class II transactivator. Expression of HO-1 could suppress the levels of IFN-gamma-induced Stat-1 phosphorylation. This effect could be mimicked by exposing the cells to one of its catalytic products, bilirubin. In addition, HO-1 or bilirubin could modulate the transcript activities of Stat-1-driven gene expression in luciferase reporter assays. These findings suggest an important role of HO-1 in the modulation of immune responses through suppression of MHC-II expression in antigen presenting cells. Our data provide a new line of evidence supporting HO-1-targeted therapy for immune modulation.